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(54) USER INTERFACE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a user interface device 
suitable for both the input of texts and numerals and the navigation * 
of a web page. 

SOLUTION: The keypad of a mobile telephone handset is 
constituted of a key mat under which an electrostatic capacity 
sensing plate is arranged. The keypad can be used for the input of 
alphanumeric data by depressing keys in a conventional manner, 
and also used as a touch pad by allowing fingers to slide on the 
surface of the key mat 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
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* DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Although this invention relates to the user interface equipment for a migration telephone 

hand set or digital-communication machine hand sets, it is not necessarily limited only to this. 

[0002] 

[Description of the Prior Art] Current and a pocket electronic instrument can support now the application 
•software of high performance which needs a highly efficient user interface. For example, a laptop computer, a 

migration telephone hand set, a Personal Digital Assistant (PDA), a digital-communication machine hand set, 

etc. can perform the browser which can navigate the contents on a web page, when a user chooses a hypertext 
* link. The conventional migration telephone hand set has the alphabetic-character keypad which consists of 1 set 

of dual State keys arranged by the plaid pattern. 

[0003] 

[Problem(s) to be Solved by the Invention] Although such a keypad is suitable for the input of a text and a 
figure, it is not suitable for especially navigation of a web page. It is because actuation of a pointer or cursor is 
limited in the rectangular direction which it is limited to the step according to individual, and a plaid pattern 
specifies. This invention tends to offer the user interface which has improved this point. 
[0004] 

[Means for Solving the Problem] This invention offers the user interface equipment for electronic instruments 
which consists of a keypad which has two or more keys which each switch is operated and offer the user input 
of the 1st type, and an impedance sensing means arranged in one to offer the user input of the 2nd type. This 
keypad may also include the field which is equipped with an impedance sensing means and equipped with a 
key. A key may be included in a keymat and an impedance sensing means may be arranged under a keymat. A 
keymat and an impedance sensing means may have the same breadth. A key may consist of silicone rubber and 
may also contain the hard film. 

[0005] An impedance sensing means may sense existence of a finger and may consist of the 1st and 2nd sensing 
plate. The 1st sensing plate may consist of an electrode of the 1st set arranged in the shape of a stripe at 
discontinuity. It may be made of an electrode being transparent from the indium stannic acid ghost. The 1st 
sensing plate may be transparent and may consist of a substrate made from polyethylene terephthalate. The 2nd 
sensing plate may consist of an electrode of the 2nd set. The 1st and the electrode of the 2nd set are detached 
and arranged. The part I material of the electrode of the 1st set and the part I material of the electrode of the 2nd 
set have mutual electrostatic capacity, and when a finger touches a keypad, they may constitute it so that this 
mutual electrostatic capacity may change. An electrostatic-capacity sensing means is sufficient as an impedance 
sensing means. 

[0006] User interface equipment may be further equipped with the light source which illuminates a keypad after 
a key, and this may be a flat surface. The light source may be an electroluminescence layer. The user input of 
the 1st type may be an input of alphanumeric data, and the user input of the 2nd type may be actuation of the 
object on the display of an electronic instrument. This invention offers the electronic instrument incorporating 
the user interface equipment which consists of a keypad which has two or more keys which each switch is 
operated and offer the user input of the 1st type again, and an impedance sensing means arranged in one to offer 
the user input of the 2nd type. An electronic instrument is carried and migration telephone, a transmitter hand 
set, or a personal computer is sufficient as it. 

[0007] This invention offers the manufacture approach of the user interface equipment for electronic 
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! instruments which consists of a step which offers the keypad which has two or more keys which each switch is 
operated and offer the user input of the 1st type again, and a step which arranges in one an impedance sensing 
means to offer the user input of the 2nd type. 
[0008] 

[Embodiment of the Invention] With reference to an accompanying drawing, the gestalt of operation of this 
invention is explained in instantiation. Drawing 1 and 2 are explained. The migration telephone hand set 1 
consists of the keypad 7 equipped with a case 2, a dc-battery 3, the liquid crystal display (LCD) panel 4, a 

' microphone 5, an ear piece 6, the key interface 8, and the electrostatic-capacity sensing means interface 9, an 
antenna 10, a subscriber identity module (SIM) card 11, and a SIM card reader 12. A migration telephone 

. circuit contains the wireless interface circuitry 13, the codec circuit 14, a controller 15, and memory 16. Each 
circuit and component are the thing of the type well known in the technical range of the migration telephone of 
Nokia. 

[0009] Drawing 1 , and 3, 4 and 5 are explained. Fracture section T of a keypad 7 and a case 2 and 2' are shown. 
A keypad 7 consists of a silicone rubber keymat 17 which has two or more keys 18. Laser etching of an 
alphabetic character and the figure is carried out on the front face of a key 18, and a key 18 is covered by the 
hard protective coat (not shown). The electrostatic-capacity sensing means 19 is located under a keymat 17, and 
consists of the 1st and 2nd sensing plates 20 and 21. The 1st sensing plate 20 consists of an indium stannic acid 
ghost (ITO) electrode 22 of the shape of a stripe of the 1st set attached in the 1st polyethylene terephthalate 
•(PET) substrate 23. 

[00 tO] Similarly, the 2nd sensing plate 21 consists of an indium stannic acid ghost (ITO) electrode 24 of the 
„ shape of a stripe of the 2nd set attached in the 2nd polyethylene terephthalate (PET) substrate 25. The 1st and 
the electrodes 22 and 24 of the 2nd set are prolonged in the direction which intersects perpendicularly mutually. 
For example, it arranges so that the electrode 22 of the 1st set may be prolonged in parallel with a x axis and the 
electrode 24 of the 2nd set may be prolonged in parallel with the y-axis. The 1st sensing plate 20 and the 2nd 
sensing plate 21 are pasted up by the 1st optical glue line 26. The sensing means 19 is pasted up on a keymat 17 
using the 2nd optical glue line 27. The electroluminescence back light layer 29 is pasted up on the rear face of 
the sensing means 19 using the 3rd optical glue line 28. 

[001 1] If a power source is switched on, the electroluminescence layer 29 will illuminate the alphabetic 
character and figure which were etched into the key 18. The electroluminescence layer 29 is attached in the 
dome adhesion gasket 30 adhered to the flexible substrate 31. The metal dome switch 32 is attached on the 
flexible substrate 31. As shown in drawing 4 and 5, each dome 32 is located under each key 18. The 1st and 2nd 
metal contacts 33a and 33b are attached on the substrate 31 under each dome 32. 2nd contact 33b is 1st contact 
33a and this alignment. Each dome 32 is placed on 2nd metal contact 33b which has a larger radius (distance 
between [ of two ] contact 33a and 33b) than this. If each **** 34 on the rear face of a dome adhesion gasket is 
used, when the force is applied to a key 18, the so-called "snap ratio pressure" of a dome 32 will increase. 
Therefore, when a key 18 is pressed, better tactile feeling is obtained. 

[0012] A keypad 7 operates as a touch sensitive pointing device to coincidence independently as a conventional 
keypad. The actuation as a conventional keypad is explained. When a user does the depression of the "hash" key 
18a, the force is made to transform propagation and 1st key dome 32a to which it is located downward through 
lower layers 20, 21, 26, 27, 28, 29, and 30. According to deformation of this 1st key dome 32a, the electrical 
installation of 1st contact 33a and 2nd contact 33b is completed. A signal is generated by this and it is processed 
by the approach well learned by the key interface 8 and the controller 15. Consequently, the "**" notation is 
displayed on Screen 4. In this example, the key interface 8 generates a signal and is sent to the controller 15 
which performs keypad driver software with this suitable signal. 

[0013] The actuation as a touch sensitive pointing device is explained. A user touches a keymat 17 lightly so 
that the key of key 18 throat may not be pressed, either. Under a user's finger, the amount of [ of 1st electrode 
22a of the 1st sensing plate 20 and 2nd electrode 24a of the 2nd sensing plate / 35 ] intersection is. The mutual 
electrostatic capacity between 1st electrode 22a and 2nd electrode 24a changes with a user's fingers, it is 
detected by the sensing means interface 9 by the approach learned well so that this may determine the 
coordinate of a user's finger, and a controller 15 is supplied. A controller performs suitable touchpad driver 
software. 

[0014] On the front face of a keymat 17, a user makes a finger slide and can use it just like the conventional 
touchpad. As shown in drawing 6 , in order to choose the hypertext link 38, this is helpful especially when 
moving cursor 36 on the web page 37 displayed on the display 4. The hypertext link 38 can be chosen by 
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f carrying out double tapping lightly on the front face of a keymat 17. In this example, all the fields of a keymat 
17 can only be used not as the key 18 but as a touchpad. For example, although a user cannot press a key 
between keys 18, there is a field of the keymat 17 which can operate cursor using an electrostatic-capacity 
sensing means pointing device. That it is not necessary to touch at a keypad 7 could understand a user to change 
inter-electrode mutual electrostatic capacity. For example, the user is enough to detect change of mutual 
electrostatic capacity if a finger is held from the front face of a keypad 7 at the place of less than 1 millimeter. 
[0015] It could be understood that many modification can be added to the gestalt of operation described above. 

' For example, a resistance sensing means which is used by the resistance touch sensitive screen may be used 
instead of an electrostatic-capacity sensing means. A sensing means substrate may be manufactured from other 

. suitable plastic material, such as an acrylic or polythene. An electrode may be manufactured from other 
electrical conducting materials, such as a conductive polymer or a metal thin film. A key does not need a 
keypad. A keypad may be united with the case of a hand set. A part of keymat field may be used as a touchpad. 
[0016] It could be understood that this invention can be used to any portable and non-portable electronic 
instruments. This invention can contain a migration telephone hand set and a laptop computer. This invention 
can be used also for remote control of electronic instruments, such as television, a multimedia set top box, and 
audio equipment, again. 



•[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
- 3. In the drawings, any words are not translated. 



' CLAIMS 



[Ciaim(s)] 

[Claim 1] User interface equipment which is user interface equipment for electronic instruments, and is 
characterized by consisting of a keypad which has two or more keys which each switch is operated and offer the 
user input of the 1st type, and an impedance sensing means arranged in one to offer the user input of the 2nd 
type. 

[Claim 2] It is user interface equipment characterized by including the field which said keypad is equipped with 
.said impedance sensing means in user interface equipment according to claim 1, and is not equipped with a key. 
• 

[Claim 3] User interface equipment characterized by including said key in a keymat in user interface equipment 
* according to claim 1 or 2. 
[Claim 4] User interface equipment characterized by adjoining said keymat and arranging said impedance 
sensing means in user interface equipment according to claim 3. 

[Claim 5] User interface equipment with which said keymat and said impedance sensing means are 
1 characterized by having the same breadth in user interface equipment according to claim 3 or 4. 
[Claim 6] User interface equipment characterized by said key consisting of silicone rubber in user interface 
equipment given in any [ claim 1 thru/or ] of 5 they are. 

[Claim 7] User interface equipment characterized by said key containing the hard film in user interface 
equipment given in any [ claim 1 thru/or ] of 6 they are. 

[Claim 8] It is user interface equipment characterized by being constituted so that said impedance sensing 
means may sense existence of a finger in user interface equipment given in any [ claim 1 thru/or ] of 7 they are. 
[Claim 9] User interface equipment characterized by said impedance sensing means consisting of the 1st and 
2nd sensing plate in user interface equipment given in any [ claim 1 thru/or ] of 8 they are. 
[Claim 10] User interface equipment characterized by said 1st sensing plate containing the electrode of the 1st 
set in user interface equipment according to claim 9. 

[Claim 1 1] User interface equipment characterized by arranging said electrode in the shape of [ discontinuous ] 
a stripe in user interface equipment according to claim 10. 

[Claim 12] User interface equipment characterized by said electrode being transparent in user interface 
equipment according to claim 10 or 1 1 . 

[Claim 13] User interface equipment characterized by said electrode being made of an indium stannic acid ghost 
in user interface equipment given in any [ claim 10 thru/or ] of 12 they are. 

[Claim 14] User interface equipment characterized by said 1st sensing plate containing a substrate in user 
interface equipment given in any [ claim 9 thru/or ] of 13 they are. 

[Claim 15] User interface equipment characterized by said substrate being almost transparent in user interface 
equipment according to claim 14. 

[Claim 16] User interface equipment characterized by said substrate being made of polyethylene terephthalate 
in user interface equipment according to claim 14 or 15. 

[Claim 1 7] User interface equipment characterized by said 2nd sensing plate containing the electrode of the 2nd 
set in user interface equipment given in any [ claim 10 thru/or ] of 16 they are. 

[Claim 18] User interface equipment characterized by detaching and arranging said electrode of the 1st set, and 
said electrode of the 2nd set in user interface equipment according to claim 17. 

[Claim 19] User interface equipment characterized by the part I material of said electrode of the 1st set and the 
part I material of said electrode of the 2nd set having mutual electrostatic capacity in user interface equipment 
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* according to claim 18. 

[Claim 20] User interface equipment characterized by constituting said member in user interface equipment 
according to claim 19 so that said mutual electrostatic capacity may change, when a finger touches a keypad. 
[Claim 21] User interface equipment characterized by said impedance sensing means being an electrostatic- 
capacity sensing means in user interface equipment given in any [ claim 1 thru/or ] of 20 they are. 
[Claim 22] User interface equipment characterized by having farther the light source which illuminates said 
keypad in user interface equipment given in any [ claim 1 thru/or ] of 21 they are. 

' [Claim 23] User interface equipment characterized by arranging said light source after said key in user interface 
equipment according to claim 22. 

, [Claim 24] User interface equipment characterized by said light source being a flat surface in user interface 
equipment according to claim 22 or 23. 

[Claim 25] User interface equipment characterized by said light source being an electroluminescence layer in 
user interface equipment given in any [ claim 22 thru/or ] of 24 they are. 

[Claim 26] User interface equipment characterized by said 1st type of user input being an alphanumeric data 
input in user interface equipment given in any [ claim 1 thru/or ] of 25 they are. 

[Claim 27] User interface equipment characterized by said 2nd type of user input being actuation of the object 
on the display of said electronic instrument in user interface equipment given in any [ claim 1 thru/or ] of 26 
they are. 

'[Claim 28] The electronic instrument with which user interface equipment given in any [ claim 1 thru/or ] of 27 
they are was incorporated. 

, [Claim 29] The electronic instrument characterized by the ability to carry in an electronic instrument according 
to claim 28. 

. [Claim 30] The migration telephone hand set with which user interface equipment given in any [ claim 1 
thru/or ] of 27 they are was incorporated. 

[Claim 31] The electronic transmitter hand set with which user interface equipment given in any [ claim 1 
thru/or ] of 27 they are was incorporated. 

[Claim 32] The portable computer with which user interface equipment given in any [ claim 1 thru/or ] of 27 
they are was incorporated. 

[Claim 33] The approach which is the manufacture approach of user interface equipment and is characterized by 
consisting of a step which offers the keypad which has two or more keys which each switch is operated and 
offer the user input of the 1 st type, and a step which arranges in one an impedance sensing means to offer the 
user input of the 2nd type. 



[Translation done.] 
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